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(54) FILLER TUBE 
(57) Abstract 

PURPOSE: To form a filter tube using a single elementary 
tube instead of dividing the filler tube into plural 
portions by having the vicinity of the injection port of 
the raw tube expanded with a slow gradient, toward its 
enlrance. 

CONSTITUTION: A filler tube 10 is formed by having the 
vicinity of a fuel injection port 11 of a small diameter 
elementary tube D expanded with a slow gradient toward 
its entrance. When the elementary tube Is expanded like 
this, a punch P formed along a desired gradient shape is 
being inserted from the direction of the fuel injection 
port 1 1 of the elementary tube D. In this case, the tube 
expansion ratio per axial unit length can oe reduced and 
the insertion of the punch P when the elementary tube is 
expanded can be facilitated by slowly expanding the raw 
tube D. and thus tne final tube expansion ratio can be 
increased. 
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(54) [Title of the Invention] Vehicle Fuel Inlet Opening Structure 
(57) [Abstract] 

[Purpose] To reduce the filler tube diameter to prevent air pollution caused upon fuel filling without 
sacrificing the fuel-filling characteristic. 

[Solution Means] Having the tube general area, 1 la, of the filler tube, 1 1 , smaller in diameter than the 
neck area, 12, makes the gap between the fuel liquid column and (the tube inside) smaller during fuel 
filling, and prevents evaporated fuel from externally flowing from the fuel inlet opening. Also, having 
the nozzle insertion restriction hole, 15, in the shutter plate, 14, in a vertically-oblong shape makes 
swinging of the fuel filler nozzle, 7, in the vertical direction free, and the base area of fuel filler nozzle 
7 can be securely engaged/held at the threaded area, 13, of the fuel inlet opening. Thus, enlargement of 
the tube diameter in tube general area 11a, which causes fuel flow resistance, for allowing a swing 
motion is not needed, and both the holding characteristic of fuel filler nozzle 7 and the fuel filling 
characteristic can be satisfied. 
[Claims] 

[Claim 1] A vehicle fuel inlet opening structure, which is characterized by having a threaded area at the 
filler tube neck area opening end inside periphery; a shutter plate, at the neck mid area, which is 
provided with a nozzle insertion restriction hole that selectively restricts insertion of the fuel filler 
nozzle which is inserted from the aforementioned opening end and engaged/held at the threaded area; 
a tube general area which is connected to the neck area that is smaller in diameter than the neck area; 
and the nozzle insertion restriction hole in the aforementioned shutter plate is a vertically-oblong hole 
allowing a swing motion in the vertical direction of the fuel filler nozzle, 

[Claim 2] The vehicle fuel inlet opening structure of Claim 1 which is characterized in that the threaded 
area and the shutter plate are provided in an inner tube which is fit and secured in the neck area of the 
filler tube. 

[Detailed Explanation of the Invention] 
[0001] 

[Technology Field to Which the Invention Belongs] Tins invention relates to a vehicle fuel inlet opening 
structure. 



2 



I! 



[0002] 

[Prior Art] Figure 3 shows a conventional vehicle fuel inlet structure where 1 is the filler tube of 
which the neck area protrudes into and is joined to the vessel, 5, which is joined to the peripheral edge 
of the opening area, 4, of the vehicle outer panel, 3. 
[0003] 

A threaded area, 6, is formed on the inside periphery of the opening in the neck area, 2, for securing the 

filler cap (not shown) with threads. 

J0004] 

Fuel filler nozzles have different diameters for leaded gasoline and for non-leaded gasoline, and ve- 
hicles using non-leaded gasoline are provided with a shutter plate, 8, in the mid area of the neck area, 
2, with a nozzle insertion restriction hole, 9, which allows insertion of the nozzle for non-leaded gaso- 
line that has a small diameter, and does not allow insertion of the nozzle for leaded gasoline that has a 
large diameter. 
[0005] 

The fuel filler nozzle, 7, is provided with a spiral line, 10, on the outer periphery at the base area, so thar 
nozzle 7 inserted into neck area 2 at fuel filling can be held by engagement of spiral line 10 with 
threaded area 6 at the inside periphery of the opening of neck area 2, that is, the fuel inlet opening. 
[0006] 

(Problems the Invention is to Solve] Filler tube 1 needs to be large in diameter to some extent so that 
fuel filler nozzle 7 can be easily inserted into the fuel inlet opening at neck area 2, but also filler tube 1 
needs to be as small in diameter as possible so as not to create much gap between the fuel liquid column 
and tube inside during fuel filling for prevention of air pollution by evaporated fuel external flowing 
ftom the fuel inlet opening. Thus, as shown in Fig. 3, neck area 2 of filler tube 1 is enlarged in diameter 
for assurance of insertion ease of fuel filler nozzle 7 and, at the same time, a small diameter in tube 
general area 1 a as drawn by an imaginary line is required so as not to create much gap between the fuel 
liquid column and the tube inside during fuel filling. 
[0007] 

However, when tube general area la is made small in diameter, and if the front tip of fuel filler nozzle 
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7 interferes with the inside surface of tube general area la when fuel filler nozzle 7 is inserted into 
noz2le insertion restriction hole 9 of shutter plate 8, the swing motion of fuel filler nozzle 7 in the 
vertical direction is restricted at the contact point between fuel filler nozzle 7 and the inside surface of 
tube general area la and the contact point between (the nozzle) and nozzle insertion restriction hole 9 
edge, and engagement of spiral line 1 0 which is on the outer periphery of fuel filler nozzle 7 at the base 
area with threaded area 6 at the fuel inlet opening edge is not possible and the holdiAg characteristic of 
fuel filler nozzle 7 is lost. 
[0008] 

Therefore, for assurance of the fuel filler nozzle 7 holding characteristic, an expanded-diameter area, 
lb, the diameter of which is somewhat larger than the tube general area as shown by the solid lines in 
die drawing, is needed for allowance of the swing motion of fuel filler nozzle 7 in the vertical direction. 
As a result, the fuel-filling characteristic is sacrificed because of the increased flow resistance of the 
fuel that is flowing out from fuel filler nozzle 7 at the step area between expanded-diameter area lb and 
tube general area la. 
[0009] 

Thus, this invention presents an automobile fuel inlet opening structure with a filler tube having a 
small diameter without sacrificing tire fuel-filling characteristic, which can prevent air pollution at the 
time of fuel filling. 
[0010] 

[Means to Solve the Problems] In Claim 1, the structure is characterized by having a threaded area at 
the filler tube neck area opening end inside periphery; a shutter plate, at the neck mid area, which is 
provided with a nozzle insertion restriction hole that restricts insertion of the fuel filler nozzle which is 
inserted from the aforementioned opening end and engaged/held at the threaded area; a tube general 
area which is connected to the neck area that is smaller in diameter than the neck area; and the nozzle 
insertion restriction hole in the aforementioned shutter plate is a vertically-oblong hole allowing a 
swing motion in the vertical direction of the fuel filler nozzle. 
[0011] 

In Claim 2, the structure is characterized in that the threaded area and the shutter plate described in 
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Claim 1 arc provided in an inner tube that is fit and secured in the neck area of the filler tube, 
[0012] 

[Effects) of the Invention] According to Claim 1, since the tube general area of the filler tube is 
smaller in diameter than the neck area, not much gap between the fuel liquid column of flowing fuel 
and the inside surface of the tube general area can be easily generated, and external flow of evaporated 
fuel from the fuel inlet opening can be prevented, and since the nozzle insertion restriction hole in the 
shutter plate provided in the neck area is made as a vertically-oblong hole which can allow swing 
motions of the inserted fuel filler nozzle in the vertical direction, the fuel filler nozzle will not be 
restricted at the inside surface of the tube general area or at the nozzle restriction hole in the shutter 
plate and can freely swing in the vertical direction. Thus, the fuel filler nozzle can be securely en- 
gaged/held in the threaded area on the inside periphery at the opening end in the neck area without 
forming an expanded-diameter area for allowance of the swing motion of the fuel filler nozzle in the 
vertical direction at the joint area between the tube general area and neck area and, therefore, both the 
foel filler holding characteristic and the fuel filling characteristic can be improved. 
[0013] 

According to Claim 2, in addition to the effects of Claim 1 » since the threaded area and shutter plate are 
provided in the inner tube that is secured in the neck area of the filler tube, provision of this threaded 
area and shutter plate can be done easily. 
[00141 

[Working Forms of the Invention) One working form of the invention is discussed with illustrations 

where the same symbols are used as for the conventional structure. 

[0015] 

With reference to Fig. 1 and Fig. 2, 1 1 is the filler tube and its neck area, 12, is made large in diameter 
for easy insertion of the fuel filler nozzle, 7. The open end of neck area 2, Le. the fuel inlet opening 
end, is protruded into the vessel, 5, which is joined to the periphery of the opening area, 4, of the 
vehicle outer panel, 3, and (the fuel inlet opening end) is connected to vessel 5 at the protruding area. 
[0016] 

Also, tube general area 11a which follows neck area 12 of filler tube 11 is made smaller in diameter 
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than neck area 12 so that not much gap between the fuel liquid column and the (tube) inside surface is 
created when fuel is fed from the fuel filler nozzle 7 that is inserted in the fuel inlet opening. 
[0017) 

The connecting area between neck area 12 and tube general area 1 la is formed in a tapered shape so 
that the front end of inserted nozzle 7 will not interfere, and the center line of tube general area 1 la is 
offset in the lower direction from the center line of neck area 12 for easy insertion of fuel filling nozzle 
7, as a result, the upper side of the taper area has a larger slope (than the lower side). 
(0018] 

Threaded area 13 is provided on the inside periphery at the opening end of neck area 12 for securing the 
filler cap (not shown), and shutter plate 14 with nozzle insertion restriction hole 15 that allows the 
diameter for the designated fuel filler nozzle is provided at the mid area of neck area 12. In this 
working form, this threaded area 13 and shutter plate 14 are provided in inner tube 16 which is fit and 
joined inside neck area 12. 
[0019] 

And, nozzle restriction hole 15 in shutter plate 14 is a vertically oblong hole which allows swing 
motions in the vertical direction of fuel filler nozzle 7 inserted into nozzle insertion restriction hole 15. 
That is, the minor axis (of the oblong hole) allows entry of only designated fuel filler nozzle 7, and the 
major axis is formed in the vertical direction, 
(0020] 

With the structure of this working form, tube general area 1 la which follows neck area 12 of filler tube 
1 1 is made smaller in diameter than neck area 12 for prevention of gap creation between the fiiel liquid 
column of fuel fed from the fuel filler nozzle 7 and the inside surface of tube general area 11a. Thus, 
escape of evaporated fuel through a gap area to the environment through the fuel inlet opening can be 
prevented and air pollution due to external escape of evaporated fuel at the time of fuel filling can be 
prevented. 
[0021] 

Also, when fuel filler nozzle 7 is inserted into the fuel inJet opening at the end of neck area 12 and 
through nozzle insertion restriction hole 1 5 in shutter plate 14 which is provided in the raid area of neck 
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area 1 2 at the time of fuel Filling, fuel filler nozzle 7 can be freely swung vertically for assured engage- 
ment and holding of spiral line 1 0 provided on the outside (of the nozzle) at its base area into threaded 
area 13 at the inside periphery of the opening end of neck area 12, because nozzle insertion restriction 
hole 15 is formed as a vertical-oblong hole which allows swing motions in the vertical direction. 
10022] 

Therefore, fuel filler nozzle 7 can be assuredly engaged and held at the end of the fuel inlet opening 
without forming an expanded-diameter area for allowing swing motions in the vertical direction of fuel 
filler nozzle 7 in the connecting area between tube general area 11a and neck area 12. Also, since there 
is no step that would cause fuel flow resistance due to a diameter-expanded area in tube general area 
11a, both the holding characteristic of fuel filler nozzle 7 and fuel filling characteristics can be im- 
proved. 
[0023] 

Also in this working form, since threaded area 13 and shutter plate 14 are provided in inner tube 16 
which is to be fit and secured inside neck area 12, this threaded area 13 and shutter plate 14 can be 
easily provided in neck area 12. 
(Brief Explanation of the Drawings] 

JFig, 1] Cross section drawing illustrating one working form of the invention. 
[Fig. 2] Drawing of view A-A in Fig. 1. 

[Fig, 3] Cross section drawing that shows a conventional structure 
[Explanation of Reference Materials] 
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